Identification of a novel UDP-sugar pyrophosphorylase with a broad substrate specificity in Trypanosoma cruzi.
The diverse types of glycoconjugates synthesized by trypanosomatid parasites are unique compared with the host cells. These glycans are required for the parasite survival, invasion or evasion of the host immune system. Synthesis of those glycoconjugates requires a constant supply of nucleotide-sugars (NDP-sugars), yet little is known about how these NDP-sugars are made and supplied. In the present paper, we report a functional gene from Trypanosoma cruzi that encodes a nucleotidyltransferase, which is capable of transforming different types of sugar 1-phosphates and NTP into NDP-sugars. In the forward reaction, the enzyme catalyses the formation of UDP-glucose, UDP-galactose, UDP-xylose and UDP-glucuronic acid, from their respective monosaccharide 1-phosphates in the presence of UTP. The enzyme could also convert glucose 1-phosphate and TTP into TDP-glucose, albeit at lower efficiency. The enzyme requires bivalent ions (Mg2+ or Mn2+) for its activity and is highly active between pH 6.5 and pH 8.0, and at 30-42 degrees C. The apparent Km values for the forward reaction were 177 microM (glucose 1-phosphate) and 28.4 microM (UTP) respectively. The identification of this unusual parasite enzyme with such broad substrate specificities suggests an alternative pathway that might play an essential role for nucleotide-sugar biosynthesis and for the regulation of the NDP-sugar pool in the parasite.